*Am J Med Surg - February 2025; 19 (1). 9-17

Lamotrigine induced Stevens-Johnson Syndrome.

A case report

Eduardo Torres Delgado M.D.
Monica Itzel Ramirez Diaz M.D.
José Isidro Mozqueda Medina M.D.
Jesus Orlando Mendoza Lira M.D.
Hannako Hayashi Heredia M.D.

Francisco Javier Caro Valerio M.S.

Durango, México

OPEN

ACCESS

Background:

Stevens-Johnson Syndrome (SJS) is a severe, life-threatening mucocutaneous
disorder, often induced by medications such as lamotrigine. First described in
1922, SIS involves severe conjunctivitis, stomatitis, and purpuric macules.
Lamotrigine, an anticonvulsant and mood stabilizer approved by the FDA in
1994, is one of the drugs linked to SJS, especially when dosed too high or
escalated too quickly.

We report a case of SJS in an 18-year-old woman with epilepsy who
developed symptoms after switching to lamotrigine. Initial symptoms
included fever, facial edema, and a painful erythematous rash. On admission
to the hospital, the patient presented with a purpuric rash, pustules, and
ulcerations, which confirmed SJS.

SJS and toxic epidermal necrolysis (TEN) form a disease spectrum, differing
in the extent of skin involvement. While SJS affects less than 10% of body
surface area, TEN involves more than 30%. Medications like lamotrigine,
phenytoin, and NSAIDs are common triggers. The condition is often
preceded by nonspecific symptoms such as fever and discomfort.

Treatment strategies focus on withdrawing the causative drug and providing
supportive care. Corticosteroids, intravenous immunoglobulins, and
cyclosporine have shown varying degrees of efficacy, although evidence on
their effectiveness remains debated. Early intervention is critical due to the

high mortality rates of SIS/TEN, estimated between 34-50%.
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1922 as an acute mucocutaneous syndrome in

two young children. The condition was
characterized by severe purulent conjunctivitis, severe
stomatitis with extensive mucosal necrosis, and
purpuric macules. It became known as Stevens-
Johnson syndrome and was recognized as a serious
mucocutaneous disease with a protracted course and a
potentially fatal outcome that was, in most cases, drug-
induced and must be distinguished from erythema
multiforme major."*’

In 1993, Bastuji-Garin et al proposed that
erythema multiforme major and Stevens-Johnson
syndrome were different disorders. Because of this,
the term erythema multiforme major should not be
used to describe Stevens-Johnson syndrome, as they
are separate disorders.’

The lamotrigine is an antiepileptic and mood-
stabilizing drug approved by the Food and Drug
Administration (FDA) in 1994. It is the only
antiepileptic approved for the treatment and
maintenance of bipolar disorder and one of the few
agents with efficacy for depression in patients with
bipolar disorder, in addition to being indicated for

S tevens-Johnson syndrome was first described in

partial and generalized seizures.” Since its approval, it
has been reported in the literature that it can cause
Stevens-Johnson Syndrome.*"*’

It is important to be aware of this condition in
order to diagnose and treat it in time given its high
morbidity and mortality. A clinical case of Stevens-
Johnson Syndrome is reported, treated at the New
General Hospital of Gomez Palacio Durango,
secondary to the recent intake of lamotrigine in a
patient with a history of epilepsy.

Case report

An 18-year-old woman with a history of late
surgical puerperium and epilepsy of 2 years of
duration on initial treatment with magnesium
valproate, which was changed by a private doctor to
lamotrigine 100 mg orally every 12 hours four weeks
before having started with unquantified fever,
accompanied by chills self-medicated  with
paracetamol; two weeks later, facial and lip edema
was added, in addition to a painful erythematous rash
with progressive cephalocaudal spread.
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Figure 1. A generalized, bilateral, symmetrical dermatosis, with
purpuric rash that spared certain acral areas and islands of normal
skin.

Upon admission to the emergency room of our
unit with suspected dengue vs systemic lupus
erythematosus, complementary studies such as IgM,
IgG and NS1 antigen for dengue were requested with
negative results. In addition, anti-double-stranded
DNA antibodies, antinuclear antibodies and anti-
histone antibodies were requested with negative
results, ruling ou't said pathologies.

Figure 2. Face and neck with edema and erythema, with countless
pustules, ulcerations, bloody and honey-colored crusts on the lips
and eyelids.
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Figure 3. Micro pustules dispersed in the three segments, with an
exulcerated body surface area of less than 10%.

A complete blood count was performed with
leukocytes of 9460/ul, neutrophils of 6.89,
eosinophils of 0.83, hemoglobin of 12.88 g/dL and
platelets of 288,000/ul, serum electrolytes within
normal parameters, glucose of 113 mg/dL, urea
nitrogen of 23. mg/dL, urea of 49.2 mg/dL and
creatinine of 0.7 mg/dL. A blood culture was also
requested, which was without alterations, and a
general urine test with abundant bacteria, positive
nitrites and proteinuria of 30 mg/dL.

Later, in the hospitalization area, a
generalized, bilateral, symmetrical dermatosis was
seen, consisting of a purpuric rash that spared certain
acral areas and islands of normal skin (Figure 1), in the
cephalic segment with involvement of the face and

Figure 4. Improvement of lesions with systemic steroid treatment.
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Causative drugs of Stevens—Johnson Syndrome and
Toxic Epidermal Necrolysis
Drug classification

Causative drugs

Antibiotics Penicilins, cephems,
fluoroquinolones,
sulfamethoxazole and
trimethoprim
combination

Xanthine oxidase inhibitor Allopurinol

Anti-inflammatory drugs Acetaminophen,
loxoprofen, celecoxib,
ibuprofen
Carbamazepine,
lamotrigine, phenytoin,

valproic acid

Antiepileptic drugs

Peptic ulcer agent Lansoprazole,
omeprazole,
esomeprazole

Anti-HIV drug Nevirapine

Table 1. Causative drugs of Stevens-Johnson syndrome and Toxic
Epidermal Necrolysis. "

neck with edema and erythema, with countless
pustules, ulcerations, bloody and honey-colored crusts
on the lips and eyelids (Figure 2), with stomatitis of
the same characteristics. In addition, she presented
micro pustules dispersed in the three segments, with
an exulcerated body surface area of less than 10%
(Figure 3), establishing the clinical diagnosis of
Stevens-Johnson Syndrome.
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Discussion

Stevens—Johnson  syndrome and  toxic
epidermal necrolysis are severe, life-threatening
mucocutaneous reactions characterized by blisters and
extensive skin detachment."

Stevens-Johnson  syndrome and  toxic
epidermal necrolysis are considered part of the same
disease spectrum and are differentiated by the extent
of skin involved. Stevens-Johnson syndrome is
characterized by less than 10% of body surface area
involvement, toxic epidermal necrolysis is
characterized by greater than 30% of body surface area
involvement, and Stevens-Johnson syndrome/toxic
epidermal necrolysis overlap has 10-30% of body
surface area involvement.

A USA-based study analyzing nationwide
inpatient records from 2009 to 2012 calculated an
incidence per million inhabitants of 8.61 to 9.69 for
Stevens Johnson Syndrome, 1.46 to 1.84 for SJS/TEN,
and 1.58 to 2.26 for Toxic Epidermal Necrolysis."

In another study in northern Italy, Stevens
Johnson Syndrome/Toxic Epidermal Necrolysis had
an overall incidence of 1.4 cases per million
population.” The incidence of SJIS/TEN in a European
population-based study in West Germany and Berlin
between 1990-1992 was 1.89 per million population.”
Frey et al. reported an incidence of 5.76 cases of
SJS/TEN per million persons per year in the UK from
1995-2013."

Risk factors for SCORTEN

Risk factors
Age

Tachycardia
Malignancy

Epidermal detachment
Serum urea
Serum glucose

Bicarbonate

[llustration
Age >40 years
Heart rate >120 beats/min
Presence of cancer or hematologic malignancy
Epidermal detachment area involving body surface area
>10%
Blood urea nitrogen >28 mg/dL
Blood glucose >252 mg/dL (14 mmol/L)

Bicarbonate <20 mmol/L

Mortality rate for SCORTEN

Number of risk factors
0-1
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Mortality rate (%)
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Table 2. Risk factors for SCORTEN and mortality rates.”” SCORTEN: Severity of illness score for toxic epidermal necrolysis.
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Risk factors for CRISTEN

Number Parameter Detailed Definition

1 Age Age over 65 years

2 Epidermal detachment Epidermal detachment of >10% of
body surface area

3 Malignant neoplasm Active phase

4 Diabetes Mellitus Under treatment with medication

5 Renal impairment Chronic kidney disease

6 Bacterial infection Pneumonia, sepsis, and urinary tract
infection

7 Cardiac disease Heart failure, valvular disease,
arrhythmias, aortic aneurysms,
angina, atrial and ventricular septal
defects, and hypertension under
treatment

Drugs Antibiotics in the culprit drugs

9 Mucosal damage Mucosal damage affecting all three of
ocular, bucal, and genital mucosa

10 Systemic corticosteroid therapy before  Regardless of dose or duration of

the onset of SIS/TEN

administration

Table 3. Clinical risk score for toxic epidermal necrolysis (CRISTEN"" SJS: Stevens-Johnson Syndrome; TEN: Toxic Epidermal

Necrolysis.

Approximately 80% of SJIS/TEN cases in
adults are associated with medications.” Multiple
drugs include but not limited to lamotrigine,
carbamazepine, nevirapine, phenytoin, and NSAIDs
especially celecoxib and ibuprofen.” The allopurinol,
when prescribed at doses of 200 mg or more, also
increases the risk of SJS."

The list of drugs most frequently associated

with Stevens Johnson syndrome is listed in Table 1.
A known risk factor for developing SIS/TEN is HIV
infection. The risk of developing SJS/TEN was
increased 100-fold in HIV-positive patients according
to reports from the Ontario HIV Treatment Network."
In an observational study in South Africa of SJS/TEN,
HIV infection was shown to be the major factor
associated with a higher risk of fatal outcome. The
highest risk was found in patients with
HIV/tuberculosis co-infection.”

Other primary diagnoses that are associated
with the development of secondary SJS include
various subtypes of sepsis, active cancers, acute
kidney disease, multiple myeloma, leukemia, non-
Hodgkin ~ lymphoma, mycoplasma  infection,
pneumonia, epilepsy, and lupus.”””" Furthermore,
herpes simplex virus has been recognized in several
cases of SIS, especially in children.”

On a systemic review of 122 randomized trials
including 18,698 patients, a risk to develop SIS/TEN
after use of lamotrigine of 0.04% (8 of 18,698
patients) was calculated by Bloom et al.” The risk of
SJS and TEN with lamotrigine is dose-dependent, with
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a high starting dose and rapid dose escalation
increasing the risk of SJS and TEN.”

In addition, caution should be used when
prescribing valproic acid with lamotrigine because
valproic acid inhibits lamotrigine glucuronidation and
decreases its clearance which increases the risk of SJS
and TEN.”

The clinical features of Stevens Johnson
syndrome may begin with nonspecific symptoms such
as fever, stinging eyes, discomfort upon swallowing
and cough, which usually precede the appearance of
skin manifestations by a few days.****” The first sites of
skin involvement are the presternal region of the trunk
and face, but also the palms of the hands and soles of
the feet. Involvement of the oral, genital and/or ocular
mucosa occurs in more than 80-90% of patients, and in
some cases also of the respiratory and gastrointestinal
tracts.”* Oral involvement is the most frequent, with
mucositis and ulceration occurring in up to 100% of
cases.”

Actually, subsequent cutaneous and mucosal
involvement is universal and may appear as
erythematous macules or atypical target lesions on the
trunk that progress to confluent areas of erythema with
dark centers, flaccid blisters with a positive Nikolsky
sign, and sheets of denuded epidermis.’***
Gynecological involvement also varies in severity but
is seen in up to 77% of female patients.”

Given that SIS/TEN has a high mortality rate,
estimated to be between 34 and 50% globally, the
most critical clinical assessments are severity and
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mortality risk.” The Severity and mortality risk of
SIS/TEN can be estimated with several validated
tools.

The severity-of-illness score for toxic
epidermal necrolysis (SCORTEN) is widely used to
predict mortality in SJS/TEN patients.” SCORTEN
should be assessed within the first 24 h of admission
and re-evaluated on day 3. This scoring system is
based on seven independent risk factors: age,
malignancy, tachycardia, percentage of epidermal
detachment, serum urea, serum glucose, and
bicarbonate levels; and the presence of more risk
factors correlates with higher mortality rates. Risk
factors for SCORTEN and mortality rates are listed in
Table 2.

In 2023, Natsumi Hama et al. proposed a new
scoring system to predict mortality in Stevens-Johnson
syndrome and toxic epidermal necrolysis called the
Clinical Risk Score for TEN (CRISTEN), which
predicts early stage mortality using only clinical
information, without requiring laboratory data.
CRISTEN includes 10 risk factors such as age,
percentage of epidermal detachment, use of antibiotics
as causative agents, systemic corticosteroid therapy
before onset, and mucosal involvement affecting the
ocular, buccal, and genital areas. Underlying
conditions such as renal failure, diabetes,
cardiovascular disease, malignancies and bacterial
infections are also taken into account. CRISTEN has
shown statistically comparable results to previous
systems.” The Clinical Risk Score for TEN
(CRISTEN) is described in table 3.

There are other validated tools such as the
revision of SCORTEN (ReSCORTEN); and the age,
bicarbonate, cancer, dialysis, and 10% body surface
area risk model (ABCD-10).

Revision of SCORTEN (Re-SCORTEN) for
mortality prognosis was proposed by Koh et al, adding
red blood cell distribution width to the hemoglobin
ratio (RHR), which can be determined from a basic
complete blood count. The authors incorporated RHR
into SCORTEN by adding a value of 2 for patients
with RHR > 1.19, leading to significantly higher
prognostic accuracy.™

ABCD-10 is a risk prediction model for
severity and mortality that uses five indicators (age >
50 years, body surface area > 10%, serum bicarbonate
< 20 mmol/L, active cancer, and prior dialysis). This
differs from SCORTEN by increasing the weight of
cancer on prognosis and by including history of prior
dialysis instead of only current kidney function.”
However, this model has been found to be inferior to
SCORTEN at mortality prediction.”

There are other ways to determine the severity
of this pathology and some laboratory values have
emerged as possible markers of severity. These
include lactate dehydrogenase, creatine kinase,

www.amjmedsurg.org
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interleukin-15 and granulysin, all four of which
directly correlate with body area involvement.”****

There are no standard diagnostic criteria for
SJS/TEN, diagnosis is usually clinical taking into
account the presence of macular target lesions,
involvement of two mucosae, recent drug exposure
and corresponding histopathology are all indicative.
Histopathology is usually not required for the
diagnosis of SJS-TEN. Clinical differentiation
between SJS and TEN should always be considered
and is based on body surface involvement, specifically
detached lesions, as mentioned previously. Pseudo-
Nikolsky and Asboe Hansen signs can be elicited in
most of the cases. However, it should be noted that
Nikolsky's sign is not specific to SSJ/TEN. *"**

Histologically, SJS/TEN exhibits keratinocyte
necrosis ranging from partial to full thickness
(established lesions), with scant perivascular
lymphohistiocytic  inflammation.  Alternatives to
standard processing include frozen section biopsy,
Tzanck smear, and “jelly roll,” in which the roof of a
fresh blister is submitted for frozen section
processing.”

Differential diagnosis of SJIS/TEN should be
considered with erythema multiforme exudative major,
autoimmune blistering diseases (e.g., linear IgA
dermatosis,  epidermolysis  bullosa  acquisita),
autoimmune  diseases  (e.g., bullous lupus
erythematosus), staphylococcal scalded skin syndrome
(SSSS), and generalized fixed bullous drug eruption,
as well as acute generalized exanthematous pustulosis
(AGEP). Differential diagnosis of overlapp diseases,
such as AGEP/epidermal necrolysis, and combinations
with preexisting diseases, like systemic lupus
erythematosus, may be problematic as they may be
clinically indistinguishable from SJS/TEN.*

The optimal therapeutic strategy for SIS/TEN
remains a subject of debate.” In 2016, UK guidelines
emphasized the prioritization of culprit drug
withdrawal and purchasing intensive supportive care
over systemic treatment due to the lack of evidence
supporting the benefits.” However, some studies have
reported benefits with the treatment of systemic
corticosteroids, intravenous immunoglobulins,
cyclosporine, TNF-o antagonists (infliximab and
etanercept), and plasmapheresis.**"’

Comprehensive analyses and systematic
reviews have not shown a survival benefit with the use
of systemic corticosteroids’ However, recent
investigations suggested a Dbeneficial effect of
corticosteroid therapy. A FEuropean multicenter
retrospective study, along with recent meta-analysis of
observational studies, indicated positive effects of
corticosteroids.”* Actually, a recent survey in Japan
showed that the ratio of expected to observed
mortality, calculated using SCORTEN score, was
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lowest with high-dose of corticosteroid therapy,
followed by steroid pulse therapy.”

An observational study found that early
administration of steroid pulse therapy reduces
mortality without increasing the risk of infection™, and
there is a report that steroid pulse therapy early in the
disease may prevent ocular complications.’'

In fact, our patient was treated with
intravenous corticosteroids, specifically
methylprednisolone at decreasing doses starting with a
dose of 125 mg every 6 hours for two consecutive
days, then the same dose every 8 hours for 1 day, 125
mg every 12 hours and finally 125 mg once a day, in
addition to his supportive treatment with good results
and improvement of the lesions.

Regarding intravenous immunoglobulin, it has
been previously administered for cases of Stevens
Johnson Syndrome and Toxic Epidermal Necrolysis
and a recent meta-analysis has shown that high-dose
IVIg (<2 g/kg) has a beneficial effect in reducing
mortality from SJS/TEN. Even the combination with
corticosteroids instead of IVIg monotherapy has
shown better results regarding the prognosis of these
pathologies.™"

Plasmapheresis works by removing pathogens
from the patient's bloodstream, including metabolites,
drugs, and disease-induced cytokines or chemokines.
There is one report that plasmapheresis may be an
effective treatment in patients with Stevens Johnson
syndrome and toxic epidermal necrolysis.” However,
more research is needed.

The cyclosporine, a calcineurin inhibitor, has
demonstrated therapeutic efficacy in the treatment of
Stevens-Johnson syndrome/toxic epidermal necrolysis.
This agent modulates T-cell-mediated cytotoxicity and
inhibits key molecules such as FasL, nuclear factor
kB, and TNF-a. A meta-analysis showed decreased
mortality with the use of cyclosporine.”

TNF-o inhibitors have been used in some
cases of SJS/TEN and have shown beneficial effects
because TNF is associated with keratinocyte death.
There are case reports of infliximab being effective in
Stevens Johnson Syndrome and Toxic Epidermal
Necrolysis. In addition, there is a multicenter
observational study that demonstrated the efficacy of
combined therapy with etanercept and systemic
corticosteroids.”

Conclusion

Stevens-Johnson syndrome (SJS) is a severe
and potentially fatal reaction involving the skin and
mucous membranes, usually induced by drugs, such as
lamotrigine. Its early diagnosis is crucial to reduce
morbidity and mortality, given its rapid evolution and
the complications it can generate. Although its
incidence is low, the identification of risk factors such

www.amjmedsurg.org
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as the use of certain drugs and underlying diseases are
essential for its management. Treatment is mainly
based on discontinuation of the causative drug and
intensive support, with additional options such as
intravenous corticosteroids and intravenous
immunoglobulin, although evidence on their efficacy
varies. Prompt medical intervention is key to improve
outcomes, especially when assessment tools such as
SCORTEN are used to predict severity and mortality
risk.
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